Some observations on the collagen fibrils of the egg capsule of the dogfish, Scyliorhinus canicula.
The egg capsule of the dogfish Scyliorhinus canicula is a collagenous material with a laminated, plywood (orthogonal) construction. The collagen fibrils which constitute the bulk of the egg capsule wall have a unique, highly ordered structure (Knight and Hunt, 1974; 1976, 1986; Gathercole et al., 1993) which is thought to represent a smectic A liquid crystalline phase (Knight et al., 1993). The egg capsule is extremely strong and chemically inert (Hunt, 1985). It is stored, secreted and formed by the nidamental gland (Rusaouën 1976, 1990 a, b; Knight and Feng, 1992). During intracellular storage, secretion and fibrillogenesis, the dogfish egg capsule collagen appears to pass through a remarkable series of textures within a lyotropic liquid crystalline phase diagram (Knight et al., 1993). In the present communication, further observations on the ultrastructure of the collagen fibrils and their arrangement within the laminae of the fully-formed egg capsule are reported. The effect of tilting ultrathin sections of fibrils in the goniometer stage of a transmission electron microscope are described, demonstrating that the crystalline lattice within the fibril appeared twisted more or less regularly into a long pitch helix. Other observations indicated that some of the fibrils were in turn twisted round one another to form fibres which therefore had a coiled-coil structure. The fibres are arranged parallel to one another in the laminae which are stacked to give an orthogonal plywood construction. The effects of staining fibrils with cuprolinic blue and with tannic acid are reported. Reduction in the water content of the fibrils before fixation appeared to move some of the fibrils through the part of the lyotropic phase transition diagram converting them from smectic A to smectic C. Finally, evidence is presented that the fibrils shrank, but remarkably, still retained a longitudinally-ordered but modified, molecular arrangement even after boiling in water for periods of up to 10 min. These observations are discussed in relation to other collagens.